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NASA TT F-10,600 

STUDY TRIP  I N  THE USSR 

M.  Bancarel 

ABSTRACT. A b r i e f  o u t l i n e  of Soviet  computer a p p l i c a t i o n s  
i n  admin i s t r a t ive  services and var ious  e n t e r p r i s e s  i s  given 
wi th  s p e c i a l  a t t e n t i o n  t o  t r a i n i n g  and apportionment of 
personnel .  Technical  no tes  on the  Ural, Minsk, Onega, and 
B e s m a  series computers are appended. 

Organized from 3 t o  1 2  September by t h e  French Mechanography Associat ion - / 1* 
(FMA), t h e  t r i p  i n  which M r .  Bancarel  took p a r t  w a s  under t h e  aeg i s  of t h e  
I n t e r n a t i o n a l  Exposi t ion of Means of Mechanizing Technical ,  Adminis t ra t ive,  
and Managerial  Work ( I n t e r o r g  Technika),  which w a s  he ld  1 t o  15 September a t  
Sokoln ik i  Park,  Moscow. 

Besides t h e  v i s i t  t o  t h e  expos i t i on ,  t h e  program included s e v e r a l  profes-  
s i o n a l  v i s i t s  and informat ive  conferences on t h e  techniques of automation i n  
t h e  Sovie t  Union. 

There w a s  some ‘ d i f f i c u l t y  i n  car ry ing  out  t h e  program, because of t h e  
s i z e  of t h e  French group, 7 8  p a r t i c i p a n t s ,  inc luding  i n d i v i d u a l s  of a l l  d i f f e r e n t  
l e v e l s  of knowledge of e l e c t r o n i c s ,  and because of t h e  p a r t i c u l a r l y  heavy burden 
put  upon t h e  Sovie t  t echn ic i ans ,  who were s u b j e c t  t o  very numerous r eques t s  f o r  
t h e  d u r a t i o n  of t h e  expos i t ion .  

Furthermore,  t h e  absence of a means f o r  simultaneous t r a n s l a t i o n  made t h e  
conferences and subsequent d i scuss ions  long and d i f f i c u l t ,  s i n c e  t h e  i n t e r p r e t e r s  
had t o  have a p e r f e c t  g rasp  of t h e  t echn ica l  terminology i n  both  languages.  

I n  t h e s e  var ious  r e s p e c t s ,  a cons iderable  improvement of working condi t ions  
w a s  t o  come during t h e  second p a r t  of t h e  t r i p  as t h e  r e s u l t  of an FMA de lega t ion  
t o  t h e  S o v i e t  Vice-minister of Elec t ronic  Ca lcu la t ion  and Automation Equipment, 
who in te rvened  personal ly  t o  provide the  group every poss ib l e  means f o r  informa- 
t i o n .  

Thus i t  w a s  p o s s i b l e  t o  make c e r t a i n  observa t ions  on t h e  s t a t e  of automated 
management i n  t h e  Sovie t  Union: 

- - s t ruc tu re  of materiel and a p p l i c a t i o n s ,  
- - fu ture  pe r spec t ives ,  which seem l a r g e l y  open because of t h e  e f f o r t  p re sen t ly  

be ing  accorded f o r  t h e  formation of s p e c i a l i z e d  personnel .  

* Numbers i n  t h e  margin i n d i c a t e  paginat ion i n  t h e  f o r e i g n  t e x t .  
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STATE OF AUTOMATED MANAGEMENT I N  THE SOVIET U N I O N ,  
I N  THE ADMINISTRATIVE SERVICES AND I N  THE ENTERPRISES 

F i r s t ,  i t  must be  emphasized t h a t  the  Russians a t t a c h  g r e a t  importance t o  
computers, which they wish t o  put i n  genera l  s e r v i c e  both i n  t h e  admin i s t r a t ive  
s e r v i c e s  and i n  t h e  e n t e r p r i s e s  i n  o rde r  t o  "optimizell product ion.  
t h a t  t h e  Sovie t  Government, long be fo re  France, c r ea t ed  a s p e c i a l  m i n i s t r y ,  t h a t  
of E l e c t r o n i c  Calcu la t ion  and Automation Equipment, is  i n  i t s e l f  a phenomenon 
of s i g n i f i c a n c e .  

/2 
The f a c t  

The d e s i r e  t o  use  automation i n  q u i t e  d i v e r s e  areas i s  f i rmly  e s t a b l i s h e d ,  
both i n  t h e  f i e l d  of economic organiza t ion  of product ion and i n  t h e  organiza- 
t i o n  of d i s t r i b u t i o n  rou te s ,  e s p e c i a l l y  f o r  t h e  supplying of l a r g e  s t o r e s .  

A s  f o r  ecoi lc j i t i l~ orgzfi izat ion,  t h e  procedure is  t o  c o l l e c t  d a t a  and process  
them s o  as t o  a r r i v e  a t  a choice of dec is ions  and c o n t r o l  of execut ion of t h e  
o rgan iza t ion  such t h a t  t h e  whole procedure becomes an  i n t e g r a l  mechanism. Com- 
p u t e r s ,  c l a s s i c a l  mechanography, and electromechanics are employed a t  d i f f e r e n t  
l e v e l s ,  i s s u i n g  from t h e  e n t e r p r i s e s ,  complexes, and admin i s t r a t ive  s e r v i c e s  t o  
t h e  s t a t i s t i c a l  i n s t i t u t e s  of t h e  federa ted  r e p u b l i c s ,  and from them t o  t h e  
Gosplan, which uses  t h e  e l e e t r c n i c  center  a t  t h e  Moscow Nat iona l  S t a t i s t i c s  
I n s t i t u t e * .  

The s t r u c t u r e  of Sovie t  economy lends i t s e l f  p e r f e c t l y  t o  ex tens ive  
a p p l i c a t i o n  of t h e s e  methods, which can only be r e in fo rced  by t h e  technologica l  
evo lu t ion  which, i n  t h e  next  few y e a r s ,  w i l l  mu l t ip ly  t h e  use  of computers. 
Computers w i l l  be  p rogres s ive ly  s u b s t i t u t e d  f o r  a l l  o t h e r  materiel. 

I n  t h e  near  f u t u r e ,  t he  USSR f o r  t h e  f i r s t  t i m e  w i l l  p rocess  t h e  gene ra l  
popula t ion  census by i n t e g r a l  computer methods. 
t h e  f i e l d  of demography have a l ready  been c a r r i e d  out  i n  Li thuania .  

P a r t i c u l a r  a p p l i c a t i o n s  i n  

I n  i n d u s t r y ,  nation-wide spec ia l i zed  c a l c u l a t i o n  c e n t e r s  are i n  ope ra t ion  
i n  t h e  c o n s t r u c t i o n  of machine-tools and i n  t h e  c o n t r o l  of i n d u s t r i a l  f ab r i ca -  
t i o n  processes .  

I n  t h i s  r e s p e c t ,  an i n t e r e s t i n g  app l i ca t ion  w a s  presented a t  t h e  Sokolniki  
P a r t  e x p o s i t i o n  wi th  a Minsk 22 computer ( c f .  t e c h n i c a l  no te  a t t ached) .  

I n  many areas, e s p e c i a l l y  i n  t h e  t reatment  of c e l l u l o s e ,  which i s  of par- 
t i c u l a r  importance i n  t h e  Sovie t  Union, product ion i s  con t ro l l ed  by Ural o r  
Minsk type  computers. 

Information" w a s  appl ied  t o  urban t r a n s i t  problems, e s p e c i a l l y  wi th  I 1  

r e s p e c t  t o  t h e  c i t y  of Moscow. A l l  heavy t r a n s p o r t  means were regrouped. The 
d a i l y  passage of t h e  15,000 usab le  veh ic l e s  is  regula ted  by one of t h e  compu- 
ters a t  t h e  Nat iona l  S t a t i s t i c s  I n s t i t u t e .  Each day an  opt imal  p l an  f o r  c i t y  - I 3  
t r a n s i t  i s  e d i t e d  by t h e  computer based on a mathematical  model, hourly f r e -  
quency of p r e d i c t a b l e  t r a f f i c ,  road work, snow, e tc .  Each day t h e  u s e r s  

* This  c e n t e r  uses  Minsk and U r a l  computers ( c f .  a t t ached  t e c h n i c a l  no te)  and 
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communicate t h e i r  needs t o  t h e  e l e c t r o n i c  cen te r  by te lephone o r  m a i l .  The t r an -  
s i t  means as w e l l  as t h e  i t i n e r a r i e s  are furn ished  t o  t h e  use r s  by t h e  S t a t i s t i c s  
I n s t i t u t e  wi th  a response de lay  from two t o  24 hours ,  according t o  t h e  urgency. 

Already i n  gene ra l  use  i n  economic planning, i nc reas ing ly  used i n  i n d u s t r i a l  
c o n t r o l  and t h e  f i e l d  of d i s t r i b u t i o n ,  s c i e n t i f i c  c a l c u l a t i o n  e l e c t r o n i c s  i n  t h e  
USSR i s  encounter ing a vast f i e l d  of a p p l i c a t i o n s ,  which i s  c o n s t a n t l y  expanding 
t o  new areas. 

S c i e n t i f i c  c a l c u l a t i o n  i s  t h e  b a s i s  of automation development. In  t h e  
USSR, t h e  a f f i l i a t i o n  between s c i e n t i f i c  c a l c u l a t i o n  and e l e c t r o n i c s  a p p l i c a t i o n s  
i s  doub t l e s s ly  more apparent  than  i n  Western Europe. 

The management computers, as can be  seen ,  are der ived from t h e  s c i e n t i f i c  
types ,  from which they do not  d i f f e r  g r e a t l y ,  e s p e c i a l l y  w i t h  r e spec t  t o  t h e  
re la t ive  slowness of i npu t  and output .  
va r ious  types mentioned are q u i t e  e x p l i c i t  as regards t h i s  f a c t o r .  

The few performances c a r r i e d  out on t h e  

N o  doubt i n  t h e  yea r s  t o  come, along wi th  t h e  development of computers, 
t h e s e  f a u l t s  w i l l  be  co r rec t ed ,  and t h e  next genera t ion  of Soviet  computers 
w i l l  p r e s e n t  performances equal  t o  those  cjf t h e  corresponding Western u n i t s .  

A s  concerns s c i e n t i f i c  c a l c u l a t i o n ,  t h e  use of computers i s  p r a c t i c a l l y  
un ive r sa l .  

The S c i e n t i f i c  Calcu la t ion  I n s t i t u t e  a t  t he  Moscow Academy of Sciences,  
which i n  t h e  USSR corresponds wi th  numerous i d e n t i c a l  i n s t i t u t e s ,  o f f e r s  a f u l l  
gamut of a p p l i c a t i o n s .  

Created i n  1955, t h i s  i n s t i t u t e  i s  equipped wi th  four  computers, two 
cathode tube  computers of t h e  a l ready  old " S t r e l l a "  type  and two f e r r i t e  memory 
computers of t h e  series BESM, BESM 3M, and BESM 6M. 

The problems handled by t h e  c e n t e r  involve:  

- - so lu t ion  of problems of c a l c u l a t i o n  technique,  
--systems of d i f f e r e n t i a l  equat ions ,  
--methods of p r o b a b i l i t y  and theory of numbers c a l c u l a t i o n s ,  
--theory of e l a s t i c i t y  and p l a s t i c i t y  problems, 
--seismic problems, 
- -as t rophys ics ,  
--gas dynamics, 
--aerodynamics, 
--hydrodynamic problems 
--numerical methods f o r  rare gases ,  
--cosmic equipment ( c a l c u l a t i o n  and change of t r a j e c t o r i e s ) ,  
--cosmic b a l l i s t i c s ,  
- -opera t iona l  r e sea rch ,  nomography, s p e c i a l  func t ions ,  numerical  t a b l e s ,  
--algorithm f o r  p repa ra t ion  of ca l cu la t ing  machines, 
--mechanical programming. 
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Furthermore,  t h e  i n s t i t u t e  is  car ry ing  out  research  wi th  e l e c t r o n i c  compu- 
ters on automatons as w e l l  as on phys io logica l  func t ions  of man. A group of 
fou r  s c i e n t i s t s  i s  e s p e c i a l l y  devoted t o  t h i s  las t  s u b j e c t .  

I n  l i g h t  of t h e  few preceding observa t ions ,  i t  can b e  seen t h a t  t h e  USSR 
is  about t o  e f f e c t  a technologica l  mutation i n  t h e  use  of computers f o r  manage- 
ment purposes,  having a l ready  developed the  use  of e l e c t r o n i c s  i n  t h e  s c i e n t i f i c  
domain t o  t h e  extreme l i m i t .  

The "banal izat ionl '  of computers i n  the  admin i s t r a t ive ,  i n d u s t r i a l ,  and 
commercial domain i n  t h e  next  few y e a r s ,  t h e  high po in t  of t h e  "information" 
evo lu t ion  i n  t h e  USSR, is  a l ready  underway, no t  only wi th  r e spec t  t o  t h e  con- 
s t r u c t i o n  of materiel, bu t  a l s o  as concerns t h e  t r a i n i n g  of s p e c i a l i z e d  tech- 
n i c i a n s .  

The t r a i n i n g  of personnel  capable  of maximum use  of t h e  p o s s i b i l i t i e s  of 
t h e  c a l c u l a t i o n  u n i t s  which w i l l  soon be put  i n  s e r v i c e  seems t o  b e  one of t h e  
dominant preoccupat ions of t h e  Soviet  d i r e c t o r s .  

It does n o t  seem t h a t  t h e  Western European governments have given an equal  
amount of a t t e n t i o n  t o  computer sof tware.  The t r a i n i n g  of personnel ,  a t  least  
f o r  t h e  p r e s e n t ,  cannot be c a r r i e d  out  according t o  precise r u l e s  o r  long- 
range p l a n s ,  s o  t h a t  too  f r equen t ly  t h e  u s e  of e l e c t r o n i c s  has  been compromised 
by t h e  t e c h n i c a l  i n su f f i c i ency  of t h e  spec ia l i s t s ,  who o f t e n  tend t o  cons ider  
t h e  computers a t  t h e i r  d i s p o s i t i o n  mere ly  as improved classical  c a l c u l a t i n g  
machines . 

The Sovie t  Union does no t  s e e m  l i a b l e  t o  such dangers i n  t h e  f u t u r e .  
P r e s e n t l y ,  t h e  formation of t h e  s p e c i a l i z e d  personnel  i s  undertaken w i t h i n  
t h e  framework of a s p e c i a l i z a t i o n  i n s t i t u t e d  i n  a te rmina l  class i n  t h e  t e c h n i c a l  
high schools .  

Ca lcu la t ion  i n s t i t u t e s ,  c rea ted  w i t h i n  t h e  u n i v e r s i t i e s  f o r  t h e  t r a i n i n g  of 
advanced groups ,  provide a four-year cyc le  of very advanced t r a i n i n g  f o r  ana lys t -  
programmers. Shor t e r  courses  f o r  programming and ope ra to r s  are a l s o  conducted 
a t  t h e  u n i v e r s i t y  i n s t i t u t e s  f o r  t h e  personnel of t h e  e n t e r p r i s e s  and adminis t ra-  
t i v e  services: 10 months of t r a i n i n g  f o r  programmers and 20 days f o r  ope ra to r s .  

A t  t h e  most advanced l e v e l ,  a very s p e c i a l  s o r t  of t r a i n i n g  has  been 
i n s t i t u t e d  a t  t h e  p r i n c i p a l  u n i v e r s i t i e s :  Moscow, Leningrad, Kiev, and 
Novosibirsk.  These u n i v e r s i t i e s  o f f e r  a th ree- face ted  t r a i n i n g  f o r  e l e c t r o n i c s  
eng inee r s :  e l e c t r o n i c ,  mathematic, and economic. 

The d u r a t i o n  of t h e  course is  f i v e  yea r s .  A t  t h e  s t a r t ,  t h e  s tuden t s  can 
op t  between mathematics and economics; fur thermore,  they a l l  t ake  a common course 
of g e n e r a l  c u l t u r e ,  e l e c t r o n i c s ,  and economy. 

The s c i e n t i s t s  who w i l l  l a t e r  become s p e c i a l i s t s  i n  e l e c t r o n i c s  a p p l i c a t i o n s  
of s c i e n t i f i c  research  are assigned a highly-advanced course of mathematics, 350 
hours  of pure  mathematics during t h e  th ree  yea r s  of theory courses .  
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The economists who w i l l  l a te r  be employed i n  t h e  services of t h e  Plan and i n  
t h e  e n t e r p r i s e s  f o r  t h e  a p p l i c a t i o n  of e l e c t r o n i c s  t ake  an ex tens ive  course of 
mathematical  economics w i t h i n  t h e  same three-year per iod.  

Af t e r  t hese  t h r e e  y e a r s ,  t h e  s tuden t s ,  w i t h i n  t h e i r  r e s p e c t i v e  s p e c i a l t i e s ,  
undertake a p r a c t i c a l  s t a g e ,  e i t h e r  i n  t h e  i n s t i t u t e s  of s c i e n t i f i c  c a l c u l a t i o n ,  
o r  i n  t h e  s e r v i c e s  of t h e  P lan ,  o r  t h e  complexes and e n t e r p r i s e s .  

Each year  250 s tuden t s  l eave  t h e s e  var ious  i n s t i t u t e s  and o b t a i n  t h e i r  
engineer ing diploma. 

The Russians deem t h i s  number i n s u f f i c i e n t ,  and cons ider  i t  t o  r ep resen t  
only 20% of t h e  des i r ed  amount. 

The d i s t r i b u t i o n  of personnel  between a n a l y s t s  and programmers i n  t h e  
Soviet  Union i s  of i n t e r e s t ,  both f o r  s c i e n t i f i c  and management programming. 
For s c i e n t i f i c  programming, t h e r e  are 10 a n a l y s t s  f o r  each programmer; f o r  
management programming, t h r e e  t o  f i v e  a n a l y s t s  f o r  each programmer. 

This  p ropor t ion ,  a t  least  as f a r  as management programming is concerned, 
i s  j u s t  about  t h e  i n v e r s e  of t h e  s i t u a t i o n  i n  France. 

I n  t h e  Sovie t  Union, programming seems t o  be  understood as pure and 
s imple  t r a n s l a t i o n  i n t o  machine language of an a n a l y s i s  which i s  a l ready  very 
much advanced. 

The r e s p e c t i v e  p a r t s  g iven  t h e  two techniques are of s i g n i f i c a n c e ,  as w e l l  
as t h e  i n t e l l e c t u a l  level a t t a i n e d  by the Sovie t  t echnicans ,  among whom t r a i n e d  
a n a l y s t s  are  numerous, and t h e  'des i re  f o r  s e c u r i t y  brought t o  the  process .  In  
e f f e c t ,  t h i s  can only ga in  i n  q u a l i t y  as a r e s u l t  of a preceding,  well-developed 
a n a l y s i s .  

Thus i t  seems t h a t  t h e  Soviet  Union, a f t e r  having obtained t h e  appropr i a t e  
human and materiel r e sources ,  i s  about t o  i n t e g r a t e  c l o s e l y  t h e  "informative" of 
i t s  economic s t r u c t u r e s ,  of which a l l  s e c t o r s  w i l l  b e  con t ro l l ed  i n  a f e w  yea r s  
by t echno log ica l ly  adapted computers, served by hundreds of thousands of tech- 
n i c i a n s  p e r f e c t l y  capable  of u t i l i z i n g  the  supply of computers a t  t h e i r  d i s -  
p o s i t i o n  t o  t h e i r  f u l l  capac i ty .  

Doubt less ,  t h a t  is t h e  reason f o r  the  i n t e r e s t  evoked by t h e  I n t e r o r g  
Technika expos i t i on  which, apar t  from 1000 e x h i b i t o r s  from 1 9  c o u n t r i e s ,  
a t t r a c t e d  a g r e a t  number of s p e c i a l i s t s  from t h e  Western n a t i o n s  as w e l l  as 
from t h e  people ' s  democracies. 

During t h e  v i s i t  of t h e  FMA delega t ion  t o  t h e  Vice-minister f o r  E lec t ron ic  
C a l c u l a t i o n  and Automation Equipment, the Russians were p a r t i c u l a r l y  i n t e r e s t e d  
i n  coope ra t ion  wi th  France i n  t h e  area of p ro fes s iona l  t r a i n i n g ,  t h e  e l abora t ion  
of management systems, a n a l y s i s ,  composition of programs, as w e l l  as s c i e n t i f i c  
c a l c u l a t i o n .  

M r .  Matkin,  Vice- inis ter ,  proposed sending a mission t o  France f o r  t h e  
occas ion  of t h e  S I C O B .  Its purpose would be t o  explore  t h e  p o s s i b i l i t i e s  o f f e red  
i n  t h e s e  v a r i o u s  areas. 
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TECHNICAL NOTES 

The Russian computers have a s t r u c t u r e  and l o g i c  which is  notab ly  d i f f e r e n t  /7 
from those  of t h e  computers used i n  t h e  Western coun t r i e s .  A s  f a r  as i t  can 
be summarized, t h e i r  computers correspond t o  t h e  second genera t ion  of Western 
u n i t s .  

Use of magnetic c i r c u i t s  and t r a n s i s t o r i z e d  bands i s  f r equen t .  On t h e  
o t h e r  hand, d i s k s  are not  y e t  used, and no component handles s e l e c t i v e  access 
memory, which i s  t h e  t r a n s i t i o n  f a c t o r  with t h e  t h i r d  genera t ion  of computers. 

The computers are o f t e n  conceived t o  handle  a p a r t i c u l a r  a p p l i c a t i o n ,  and 
i n  gene ra l  are not  appropr i a t e  f o r  processing an extended range of problems. 
This phenomenon can be explained by t h e  absence of concern about commercial 
r e n t a b i l i t y  and the d e s i r e  t o  s a t i s f y  the  needs of a p a r t i c u l a r  u se r  as com- 
p l e t e l y  as poss ib l e .  

Thus, a c e r t a i n  polyvalence can be observed on t h e  l e v e l  of t h e  Minsk and 
Ural u n i t s ,  e s p e c i a l l y  concerning t h e  l a t t e r  which can be used f o r  s c i e n t i f i c  
c a l c u l a t i o n  as w e l l  as f o r  management and c o n t r o l  of i n d u s t r i a l  p rocesses .  

A .  The Ural S e r i e s  

This  series of computers inc ludes  s e v e r a l  u n i t s ,  11, 1 4 ,  and 16 ,  which 
o f f e r  d i f f e r e n t  levels of performance. 

The computer presented  a t  t h e  expos i t ion ,  Ural 11, which i s  a l s o  i n  s e r v i c e  
a t  t h e  Nat iona l  S t a t i s t i c s  I n s t i t u t e ,  i s  a u n i t  which o f f e r s  i n t e r e s t i n g  per- 
formance. It can be used equal ly  w e l l  f o r  s c i e n t i f i c  and t e c h n i c a l  c a l c u l a t i o n  
and management o r  c o n t r o l  of i n d u s t r i a l  processes .  

The c h a r a c t e r i s t i c s  of t h e  u n i t  a r e  as follows: 

- - cen t r a l  t r a n s i s t o r i z e d  memory: 4,096 t o  16,384 words of 24 b i t s ,  
--124 i n s t r u c t i o n s ,  
--binary and decimal information,  
- - s t ab le  comma only,  
--magnetic bands: f r e e  100 meters, reel 350 meters, 
--50,000 ope ra t ions  per  second. 

The u n i t  uses  both cards  and per fora ted  t ape ,  and inc ludes  a p r i n t o u t .  

B. Minsk Series 

The Minsk u n i t s  a l s o  cover a r a t h e r  wide range of a p p l i c a t i o n s .  They are /8 
found i n  u s e  f o r  problems of s c i e n t i f i c  c a l c u l a t i o n  as w e l l  as f o r  t h e  c l a s s i -  
f i c a t i o n  of documentation i n  Russian and o t h e r  languages,  t h e  c o n t r o l  of plan- 
n ings  and t h e  i n i t i a t i o n  of f a b r i c a t i o n  o r  economic planning. 

The Sov ie t  Nat iona l  S t a t i s t i c s  I n s t i t u t e  uses  a Minsk 22 u n i t ,  i d e n t i c a l  
t o  t h a t  p re sen ted  a t  t h e  In t e ro rg  Technika expos i t i on .  
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The Minsk 22 i s  a s c i e n t i f i c  computer, t h e  l o g i c  of which seems similar t o  
t h a t  of IBM 704, 7040 and 7090 computers. Its performance i s  comparable t o  t h a t  
of t he  IBM 1620. 

The Minsk 22 o f f e r s  t h e  fol lowing t echn ica l  c h a r a c t e r i s t i c s :  

--base t i m e :  24 microseconds, 
--5,000 t o  6,000 ope ra t ions  pe r  second, 
- -cent ra l  memory: 2 blocks of 4,096 words of 36 b i t s ,  
--lo1 i n s t r u c t i o n s ,  
--2 addresses ,  
- - s tab le  comma and f l o a t i n g  c o m a  (lo-” t o  
- - in t e rna l  r ep resen ta t ion :  b ina ry ,  
--support r ep resen ta t ion :  decimal,  o c t a l ,  a lphanumerical ,  
- -external  memory: 1,600,000 words, 
--card reading:  250/minute, 
--alphanumerical p r i n t o u t  w i t h  128 cha rac t e r s  pe r  l i n e ,  300 l i n e s  p e r  minute. 

For c e r t a i n  a p p l i c a t i o n s ,  in te rmedia te  languages,  such as autocoder ,  might 
e x i s t .  Detai ls  on t h i s  m a t t e r  could no t  be  obta ined .  

The a p p l i c a t i o n s  presented a t  t h e  In t e ro rg  Technika cons i s t ed ,  f i r s t ,  of 
t h e  c l a s s i f i c a t i o n  of s c i e n t i f i c  and t echn ica l  b ib l iog raph ies  i n  Russian and 
o t h e r  languages,  w i t h  s e l e c t i o n  of documents a t  t h e  speed of 3,000 pe r  second; 
and second, of c o n t r o l  of planning and f a b r i c a t i o n  s t a r t u p .  

About a hundred Minsk u n i t s  a r e  used f o r  t h i s  las t  type of ope ra t ion .  

C. Onega Series 

The Onega u n i t  is a t e l ep rocess ing  system used i n  t h e  Soviet  p o s t a l  s e r v i c e  
f o r  t h e  sending of mandates and t h e  r e s u l t i n g  c e n t r a l i z a t i o n  opera t ions .  

The t e r r i t o r y  of t h e  Soviet  Union is d iv ided  i n t o  16 p o s t a l  r eg ions ,  each 
one provided wi th  a c e n t r a l  Onega 2 u n i t  connected t o  pe r iphe ra l  Onega 1 u n i t s .  
An Onega 2 can handle  150 pe r iphe ra l  Onega 1 u n i t s .  

Onega 1 is a s m a l l  computer used t o  c e n t r a l i z e  and p e r f o r a t e  on t a p e  t h e  
informat ion  put  i n  by means of t h e  seven keyboards which can be connected t o  i t .  /9 

I n  s m a l l  pos t  o f f i c e s ,  Onega 3 u n i t s  are used; t h e s e  are e lec t romagnet ic  
machines w i t h  t a p e  p e r f o r a t e r s .  

The t a p e s  pe r fo ra t ed  by the  Onega 1 and 3 u n i t s  are t ransmi t ted  by tele- 
graph or  p o s t  t o  t h e  c e n t r a l  Onega 2 u n i t .  

A u n i t  independent of t h e  c e n t r a l  computer handles  t r a n s l a t i o n  of t h e  per- 
f o r a t e d  t a p e  i n t o  a magnetic band, which i s  then  processed by Onega 2. 

The system func t ions  i n  only one d i r e c t i o n ,  and does not  a l low t ransmiss ion  
of i n fo rma t ion  from t h e  c e n t r a l  u n i t  t o  t h e  p e r i p h e r a l  u n i t s .  
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The c h a r a c t e r i s t i c s  of t h e  Onega s y s t e m  are as fo l lows:  

ONEGA 1 

- -cen t r a l  memory: 100 words of 8 b inary  p o s i t i o n s ,  
- -a r i thmet ic  and percentage c a l c u l a t i o n  ope ra t ions ,  
- - s tab le  comma, 
- -pr in tout :  150 l i n e s  p e r  minute,  
--tape p e r f o r a t e r s :  1,200 l i n e s  per minute (5 channels ) ,  
--seven keyboards can be  connected t o  t h i s  u n i t .  

--central memory of 400 t o  1000 x 13 b inary  p o s i t i o n s ,  
--words of 13 ,  26, o r  39 b inary  p o s i t i o n s ,  
--decimal r e p r e s e n t a t i o n ,  
- - s t ab le  comma, 
- -per fora ted  t a p e  reading: 200 l i n e s  p e r  second, 
- -pr in tout :  300 l i n e s  per minute, 
--lo reels of magnetic bands p o s s i b l e  (width: 35 mm; l ength :  560 m). 
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ONEGA 3 

--electromagnetic machine wi th :  14 add i t ion  coun te r s ,  10 counters  f o r  
o t h e r  opera t ions .  

This system c o n s t i t u t e s  a network of medium-power, in te rconnec ted  computers. 

The i d e a  used, which supposes a r a t h e r  l a r g e  deconcent ra t ion  of c e n t r a l  u n i t s ,  
w a s  probably s e l e c t e d  because of t h e  extreme d i s t a n c e s  between po in t s  t o  be 
served.  I n  a Western v e r s i o n ,  t h e  processing func t ion  probably would be c e n t r a l -  
i zed  i n  a s i n g l e  computer. 

D. BESM Series 

The BESM u n i t s  are s c i e n t i f i c  c a l c u l a t i o n  computers, one of which, t h e  
BESM 4 (comparable t o  t h e  IBM 7040), can be used i n  management, d e s p i t e  a l i m i t e d  
performance wi th  r e s p e c t  t o  speed of input  and output :  300 l i n e s  p e r  minute 
p r i n t o u t ,  15,000 c h a r a c t e r s  pe r  second on magnetic bands.  

This  u n i t  w a s  p resented  a t  t h e  In te rorg  Technika expos i t ion .  

The BESM 3M and 6M u n i t s ,  i n  s e rv i ce  a t  t h e  S c i e n t i f i c  Ca lcu la t ion  I n s t i t u t e  
of t h e  Univers i ty  of MOSCOW, and which were examined more completely,  can be  
used only f o r  s c i e n t i f i c  c a l c u l a t i o n .  

The BESM 3M is a medium class r a p i d  e l e c t r o n i c  c a l c u l a t i o n  machine wi th  
f e r r i t e s ,  and has been i n  use  a t  t h e  S c i e n t i f i c  Calcu la t ion  I n s t i t u t e  f o r  t h r e e  
yea r s .  

I ts  performance i s  as fol lows:  

--capacity:  20,000 ope ra t ions  per  second, 
--3 addresses  , 
--magnetic bands and magnetic drums, 
--words of 45 b ina ry  p o s i t i o n s ,  
- - f loa t ing  comma, 
--capacity of t h e  fou r  poss ib l e  drums, 16,000 words x 4 ,  
- - p o s s i b i l i t y  of fou r  reels: 
- - cen t r a l  memory: 4,096 words, 
- - input :  pe r fo ra t ed  ca rds  = 250 cards per  minute ( c o n t r o l ) ,  
--output: 

106 words x 4 ,  

p r i n t o u t  = 20 l i n e s  p e r  second (1,200 l i n e s  pe r  minute) ,  
1 l i n e  = 1 number = 16 c h a r a c t e r s ,  
pe r fo ra t ed  cards = 50 ca rds  p e r  minute (no c o n t r o l ) ,  
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--magnetic bands: 4 channels ,  double and p a r i t y .  

Information i s  i n  pure b ina ry ;  t he  r e s u l t s  come out  i n  decimal.  The in-  
formation is r e g i s t e r e d  i n  double on a same s e c t i o n ,  and t h i s  a l lows immediate 

I execut ion of c o n t r o l  ope ra t ions .  This computer o f f e r s  no s imul t ane i ty .  
I .  

BESM 6M 

This i s  a l a r g e  t r a n s i s t o r i z e d  machine wi th  a tremendously l a r g e  memory I -  
(which can b e  put  i n  f i c h e  form), which r ep resen t s  a cons iderable  encumberment: 

6 --lo opera t ions  per  second, 
--multiprogramming, 
- - cen t r a l  memory of 8 blocks of 4,096 words wi th  memory p r o t e c t i o n  keys,  
--base cyc le :  2 microseconds , 
--words: 50 b inary  p o s i t i o n s ,  
- - r eg i s t e r s :  1 6  words, access: 0.3 microseconds,  
--capacity of 16 magnetic drums of 32 k ,  
- -capaci ty  of 32 magnetic bands of 106 words, 
--14 magnetic drums are on 2 d i r e c t i o n a l  channels ,  
--32 magnetic bands are on 4 d i r e c t i o n a l  channels ,  
- - p o s s i b i l i t y  of simultaneous func t ion  of 6 organs,  
--input:  pe r fo ra t ed  t ape  -- 2,000 l i n e s  p e r  minute ( o p t i c a l )  

pe r fo ra t ed  cards  -- 700 cards  p e r  minute (mechanical) ,  
--output: pe r fo ra t ed  cards  -- 120 cards  p e r  minute ,  

pe r fo ra t ed  t a p e  -- 1,200 l i n e s  per  minute,  8 channels 
p r i n t o u t  -- 1 2 8  alphanumerical p o s i t i o n s  per  l i n e ,  

- -organizat ion of information on magnetic bands. 
7 l i n e s  pe r  second, t e l e x ,  

a 

I 

I 
1 10 
11 20 
21 30 
31 40 
‘41. - - -  .-.M 

l w o r d  = 50 b i t s  = 5 l i n e s  of 10 b i t s  

Cadence: 25,000 l i n e s  per  second 
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